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(54) GATEWAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce fluctuation in a 
arrival time of a reception acknowledgement signal at a 
sender and to prevent traffic in a radio channel from 
increasing. 

SOLUTION: A mobile exchange center 5 is provided with 
a gateway device 10 that has a packet relay processing 
means 11 that applies relay processing to a/TCP packet 
and a re-transmission processing means 12 that applies 
re- transmission processing to a radio communication 
unit. The packet relay processing means 11 transmits a 
reception acknowledgement signal, with respect to an 
outgoing TCP packet, while being set to an incoming 
TCP packet. In the case that no incoming TCP packet is 
received until a prescribed timer expires, the packet 
relay processing means 11 transmits the reception 
acknowledgement signal with respect to the outgoing 
TCP packet on behalf of the radio communication unit. 
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10: y-h^i-fgE 




H*IM*#<&BH] 
WE*Ba«BBlcftfooT1BrEa«/<*s/ hcD^P h 

ffiEfttttaBttBffiifr & a>± y <&a«/^ * k oafi$i 

I* L fc WE » « MBB* "0 • * J* *. , £ K± y (0 a «/ n" 

. -11/ ^ v h co *B*[i3I£fT 5 5/ h + JBfli3i^Bi: <h „ 
''*«a«SSB»c»Lr*ASA&*Lfc^ll!llCJK-3ra« 

WE*BB«BBI=ft*3oT»iEa«/<*ty hO^a h 

a;ucB-r*a««B«*t#Btr*fc ttrc ^ks 
sflH*Bfli-*7-f— Kic*-r%aii/^^ k 

Bffifc* *BATL\*Ct$*Btf h-Sx-f tt 

fir - 

LB.O ' 

. ft5tfg<f#a>:7-f— Kt*-r* h^>7,7K- hJi<£>a 

BBa«BBI=»LTTft3E«>c>*tfc*BI=tt3a«/< 
BE/<^r^ -l»+B»«#B*^ 

-< v*»SLrinEwa«ai*»^iEa-r«»Bi <d**h 

»HWItBf36(Z>y^ hliz^^g-T ^ <t <h tic. ^ilin 6 
ha)S(15tB«#0)7-f — ;u Kft; BJEfclS^L-Cfc 

*s*?tB«*-eB#»7U SB±y<Da«/^^ h: 



Ho 

tS«*t T Ztmm 3 IcEBO)*- h 0 x -f gl fl 
«S*B«*o^-f-;uKS*-r« K7>^^- hBtoI 

Bi*afliBBic*tLT*«)a*)e)*L'tc*Bizfi£5a«/< 

*«i5itt»!fti]'^bOTya)a«/^'y k*. 'K&bH'* 
brjksbB' v hsnfipic»»s*iTi^T ya« 

hSBBT hSIB«te£. SBfAT^ 



[«H<D&fadBK] 
C o o o i ] 

t^BSAiatt tf'vK b y <d & t^BBaAiatt <t op^i 

l-tfrfiL* J§LoBBattKBI=:M^«aflt^^^^ h(£* 
[0 0 O 2] 

; TEvolution of Wireless Data Serv i ces : IS-95 
to cdma2000 

J IEEE Communication Magazine, October 
1998, pp. 140 - 149. 

ZCDXmOl 4 4MOH11 IC^INT, &!)£}&4z>£ (M 
obile Switching Center) h ^ x -f ^©C7)«fi^ 

^^tU^)o ^Jft^— ^SS|(Publ ic Data Network) \Z 

»«* *ifca«»B t BBISB fcftBS *Lfc*fttftai§8 

©(Mobile Station) <t (4, ^^T 1 "—^ WiV>T O 42 ^7ff-f 
> h £ L-C«Br**»S« (Inter Work ing Functio 
n) . ^Ift5c}fe-fe>^. ^ife^i(Base Stat ion) LXt& 

(Radio Link protocol) 7b<H^$tlT^ U , ±ffi^C^(D 
1 4 4 M<D ■ ' 
TThe Burst Mechanism in IS 
— 95-B 

t'ISffitI (ARQ: Automat ic Repeat reOuest) &\®)fr-&%> 



T*&& e Z<D&o\zTZZk\z& y % »»lsH»<D«fc5ft 
[O 00 3] 

aififfissat^T c p/ 1 p?o ha;usffli^xa«L 

afcrt. *ny>^^p kzi^-c^^ictc p^p h 

. $mm\zmmzwzmmmmfr*nmt<tiz>Wi 
/?^p hziMzt$\i-z>ni£[z&*>) % mmmms&mfrzm 

■*asa^a)ii]»»i«a)«»*<*:*<fty. *<d«»..t 

h =j ;ua>a«^<r h co cfc 5 icaflStlSfl-^fl) ? *f 

h***-r-6V— h^x-fKaS. 
[0004] 

«ft«iai«a)iBiiz^tt u &mvmm^<D ? * ks* 

r*fc^ 0 H*«1 a)*WI*. h+««kS*S*V 

*«a«Kafc«3bora«/^^ kcd^p hn/urcM 

aa«Ba*-e»£»;u c©±ya>a«/^^ nets 
*y*-&*«2CDiti«i«ia«ffit, £«*.tl^ p ii# 

. m^&tt&tzktuz* zo&mmmm^immizz 



ffiij b CO ± y CDffiil/ ^yh *<»J» L ft o fc»* 13 , 

ha«*»*HrefwaLfca«BB«»S, 

i>^ 0 ccDif^rii az/2<D«fitic«k*i«. fttaaass 

»a^»-r«>»««B«^*±fiJt-r-6fc^- K&nan 
icfcitsasoKwsaitfttNaftttBa-^ojsai^Pi 
«Bt ft y . «-«iHi«««ia)a«««^a)ft«aiB«#o 

£"J*B*ra<DKMtf'J>ft < ft£ e 

[poo 5] »*sj3 0)»bbi*. y^^h*««aa^is 
■fflii«*6£«*Ti^o *fc* «»«itt«fflb0Jiyaa 

T&tt^iZ. Z(DM/^7 h(7)a<I5tlS^C7)^^ 
-;bK* v .Rlc»gLTfc*a«»E«#T»#ft^. 
Z<D±V<Di&m'i!ry hirtt*y Stf£*2(D*«fli3 

co«Bi»«i=»^*-ea«WB«*tft*»3E'r*. 

n&fam^&*m&®»zmm?zmk£»7i+ zon 
a®».a)saici&*ftWFniii=/<>r^ h+M^s^iftrca 

a^msii^^^0^{i^a<i^aiz3i3ii^tL^fc 
. aftstKw^a^RFBBpaEHi^^ft < ft y . tc 

tA<ft < ft^o 

[000 6] mxmsomAiz. /^^.h+s^s^is 
*aisi«MH«ij*ve,oTya)a«/^^ k*. nina 

hs»«tet, saia«/^^ k^^ic 
*a**iT^sTy a«/ v k ^ ^Mucaffiffl ^ & a 

i*. waiSDfawcfsa^^^i-.aa/^^ h*<*ttia« 

m it §i5 cd a it s» fsj ± -r ^ 0 

[000 7] 

*i6i/^T-^«*«1"«J*BB"e*y* HSU ^(Rtt 
IIIgl2t!t «fkis]tt«)3. -tCD7^-trX7K-<> h 



3 



ilfflil 2***&fcy, VHStt-b^^ 5(0*(cjffl^jX^ 

*l r t * 4 o #<kis7«ih 3 Ad ^ & gi ««d^ (7) a« $ t 

y . ^ttIs)ttffl^&^[£]tttn3ffl^(7)iBft S- Ji l J to? 
t£M3£ift-fe:/$ 5C:A;ft£ft*;TycDT c P/Vry 

t^^^ b t i t*>rv Y-tpm^M 

3&@*Mijco&g<t-< ?x— ura^s^t*. 

2 deal u si£ffi3iCcfcyi*y<7>&i>Tcp/< 

5IZfcMtftjR«l|pl««<7)aiatt-<>$i^x--X$ 

[o o o 8] z(Dmmmmv\t s mmmntkiimm 

5ifiag*H(D^P ha;i/Tfcy. Sfc-rcjh. 

dOl^Titt^-f & 0 E12IZT C P/^^ KOfllfieiaS^ 
■To El2lrfcl\T, 1 frl*3 2 tfryh (4/\V h) £^ 

■To t c p^p ^ziMtm&ifc&Mozfa hzuuxfe 
-So iffSH i^6M**i4TCP/^ hiz\t3 2 

^\ SfSSKl ^&«R«iH13S1B2^fC?lw/W hte 

, «" 2 2 9" &T*0)?- $\tJEl,<miiZ>tlTl^t? 

Z>£. *ft«5i«3t«2li3R(D/^^ KTvW hl&M" 2 

2 3 0" f-^I^2 5 0/W h(DTCP/^7 

K*<jEL<«maiij*ll2lcS6«*ti4i:. JRttaiSB 

^CD/W h<&1B4 8 0 ( = 2 30 + 2 50) £ 
5tIS/^^#^|c^o^I5tI^t-^ (ACK«#) £iHf 
^Mlfrilit-f^o CCDB$. tLgllfcTCP/^7 
h<BJIRJ**#A< w 3 1 6" . fi?^2 5 0/W hT'fc* 
li^lCli. A^T hiut2 3 O^b3O9f-e0f-$!^ 

m-a* i c <t lt iiifgi ic git -r * c t $ 

2 3 0" t?fc4OTot:t a-HUff**" 3 1 O" T~$ 
^2 5 0/W h©TCP/^«> hA<IEL<^ai'a ! «S« 



2^glJ^LTt AttRaiESIK 2 ^il^-T & afMtBW-* 
aJStEJC****" '^ 6 0" T*l*&:<, " 2 3 0" t'fc 
&o ^OfcL Jiff**" 2 3 0" f-*48 0/W hfl) 

TC P/<*? h£&^a<ISB2a<ait*££:, ffitta 
flgS2te" 56 0" £Sti3J£g§4§-lzt,og«itKg 

i^aia-r 4. c©a*»B«*i*2otD 

y^r? hG)a««B£ft£. a««Eit*§- (AC Kit 
#) \t % MtaflttB2**&aftK1Ki 's&fTf&TC 

P'<<r? hCD^^yo'l 4/W hg(Cfe4 ACK fcfy h 

*o/wnia*»3er4^iicj:yeffi**t-6. ac 
k«^ii % «RMia{tttit2^6aiittflti A^stsf 

-*miifO)f-^$S«t6TCP/^'> hicffi 
Syir, ftlt*ilif-*«<j:LOTCP/^-;hfcL 

Tteaisti^o aiessi iciiTc p^p hzi^o^-r 

H4 % ««a«»fi^froTLVfcft«« 

Ei-mir^flia^Ji^y.LTfi^o • ' 

[0009] ;^ic. ca>*i *lE»iBic'tei+4/^v-h- 

y. ^<A7^ hA««±Lfcyi-*4:."' hsm 

««&t; rfi'itikBaff&9j ««i=a»-r*. 

[0 0 10] B4*-Ii/^^ h*««ttS»l 

i UTcp/^*/ htait«fftt**L**Ty 

T C P/^y h*N, _by TCPM>7 h^S«S1"4o 

ff ^(i/ ^ ^ h +«ffisffl^a it* 4 c t 

X*<*±Lfc3^ v &4lM«iJ»/^^ h(7»WFf(Dj£lBA< 
'^CoT^^CD-e. ACK.NOOSSr^fr+p-f. ^AC 
• K/^^ h>^'J lz M BRI¥S* % x-^^" (Dtt^b 



yACK_NO$H«r-rs c tzh7Llt % UrUiOACKjo 
^ "2 3 O" -eSltaiofcT C P/*fry htDllffS-^-^ 
"2 3 0" . 7 s — 9ft*<2 5 0/W hVh-Dtzm^lZlt 
ACKJOJ "4 8 0" {cH^rT-So *i:*ACK/^ 

a«aB«*tia*L*Rr»tt**ft4<D-e. ackjo^ 

yiS-To tztTLlt* * A C K/^ry h> ^ U Ic 

(48O.1 50) (630,1 00) CD 2 OCQX> h 
U— tffcofcii^lCliAC KJM)£ "7 3 0" ICSSfT 

-f?Ti ^is^-r^o ^-7Ti laafistefi-sf (ac 
ka») *«*yaF-fr4/=tf>o±y tcp/^-v 

*tf. i0TCP/^«; Hctg*y LTft«itB.*eai 

kssl isitis-ofcTyoT c p/^^ henaiaafls 

lcfe*«Blt»S#a)7-f — ;u KtrtMRACKjo 

oflrcis*jft?LS. :*i^ACK«#*<jtyTCP/^ 

^ KU:«Jlty.T*fc£fclz<i:;& 0 ffiKy^f A//£(0-C« 
7i-^fWTCP/^7 hSfiSt*. TCP/^ 

[oo i i] H5ii/^^ h*«*aa»i i oa«itB 
j§t?, fi*y-r&±y tc p/^^ hw>t?t i <d&t 

C0)*g^l::i*. 5tfg)^^#^-|Z|^§fJE^ACK_N0^|£ 

U *tkOlftffl!a>&ail-< >S 7i-x^(DT c P/< 
■J-fa^hf&o BflTKBl ^I^tiSTG. 

P/^V MCf^lSlfSit^- (ACKM) *£lt*<#* 

[ooi 2] ui±c7) e j: : 5("mi mmmmi'^tnt. 

©t?. Kaifflsaicfeit^XBoBV^aitdt^aitai 
B«#<z)«»*n*fB£ti:y, f— h^x-rs«<tf»ttia 



•r^c ^tc. sa«ia{Ccfc*ii®a)iB«sait>s:^a« 
<D&mtemm^mmmm<D&mtf'j?te < & y . tcp 

[0 01 3] *9£KOSg2 0)j61IE<D^B*El6'- 

H8Sffll^KBt-6. d(7>SSi6H*tttt* 1 1 (DUffi^ 

mtiz\zm-<Dmi&-zfoz>rf* ±y tc p/^;/ hcs 
my s-fr*«*a>/<** ha*»a35«»ft-6o ftefr 
»i <Dj6tt^ffl^tt*«!ia««iB2^&a)Jiy(DT 

C P/^^ hA^iiitf t CUT l J T C P/^ 7. hOfift 
«BOTS±yTC P/^7.H;«»y LT4H&ISMH 

-«s^ttftB»m«:itaitttBfli#a)ss«aB$«. a 
avtBiMsai= it a sb KmoKit * ■** * 

SlcLfctiGVe&ft. «2(7)'*lfi»«lc*5l>TI4, Wig. 
ffiSffli 2I4IELLNT c p/^r«/ h®e&*<4HttaftS 
•«2/=WLTfT^**T?Mff-e*ll26-r*(D-ei*ft 

Bl 0WTCP^>T7 h^^s-r^o 

[0 0 1 4] 061**2 <DS16te»fcfclt£/^;/ 

i i icia rr^ k;uj r/<^^ hafttoSj ra««B 

««3iaiJi i (dtcp/^7 haii^s^i^B^-r^T'p 

— ^-V— h-CfeSo /^^.ht««H»1 IliTCP^ 
>tv htaitBJ*i:..-t3h-3b<T-yTCP/^r^ h^± L JT 

cp/^7h*^«tSe /^^/h*a«i3awi i?b< 

aftWofcTCP/*^-^ T l JTCP./^7 hT'fe 

6i#^fcl*. fCDT C P/^<r^ K it -t-^ ft 

t*a»«aiffl*-f 7T2 (i)ssst4o 
T2-(i)icii, naastti 2-ena*«**Eiiafic:o 

TC p/<>r^ h^fEiMLr^b. eS«£B»M£HS-r 
^>o $-f7T2(i)$KS^ aitfto-fcTytOTCP 

h$ffsai«i 2 luteal u r-r k;u«bi=r 
i>^. jiy tcp/^7 hT'fc&a^izii. ^-r, 

TC P/^7 hCACKt*7 h^3J:orL\^^ < i: -5^^ 

AC K tf ^ htftcoTl^l^^fCte-^ 

***«®tt»fflO>iSa«-f >^ 7x-xir^(7)T C P 



tf?v\zoK;<'ry h'j^ H=***4x-ci*4*if5* 

£^x u ^/=*tt*iirt^t^*{c(4-tcDtts 

9AIKK1 ^ii&flTl^a^ 'J X ht'fc«) c ^2 

&7iz>o a c K^No**«*-r * mmmmiz * y»s**i 

[0 0 15] H8(*il3i^S^lftB^-r^^a-^v-h 
T*fo£ 0 7-T K;UsRJBfr& i $ i: LTHESBt^ 

a^^2lc:EL<fea££;fxTl*a^<D-e, Wi-a-fic 

7-f K;u^^icM^ 0 h'JX He/*?;*— 9 

i *<*ttS*LTl^i»*|;:li i SMttJtSftACK.NOlC 

ZUztJ^T i *<*t£-b? hSrt/C^ai^Jt^lctt-fes/ 

hU h 'J A hfrb i *fii]|*Lfc:SL 7-f K 

W^*«*B«#*<*«0tt«ffl|(Dffl«S«lciI2l$tL 
&<DV* ift(i5tB«#(Da*ftia(^KiJ!i3b<^a< ay, 

^0 0 16] **E0*3<7>SyS<Z)fl21B£l2 9~ 

Hi 1 SffllvcBMHT*. H9li*3 8SlfcJBttl::fcit.2> 

*it*y-v>waiaaatti 2fr*<Dn& j mmi&Tm%\\z& 
y r/<^ v ha««o.3ij ttssfcctt/ r^s^miKA 

£<t rr^ k;uj ^®icM^ e 

[0 0 1 7] Hi oi£/^y h^^JlSM i irfeMtS 
* N b(DTU TC P/^y h&ai+«»-g>i:, -^CDTCP/* 



CPT'fo^CDT*. h I*2H1tK- till 

«aS2lffiai*CDTy T C P/t^y hOifHI tK— h#-^ 

*«UsiaHW^"6Sltl»ofcTy TCP/^r^ h<7) 

»l-*»S*iTL^*^if 3 ^£^x vOSho S»**i 
Tl^it^te. fOTCP/N^^ h teW&^JMgB 1 2T* 
^izl$aSi*Trfe^)C7)T*, ^<D T C P/^ >;/ hl£ffiil*il*I 

an 2^%i^r\zmmL. -?<< k;h*»i=rs. 

2(4, Ty TCP/^v KO>Mlliaflltt1l2^(D^3%«|i 

i i^iBftnr^o -ta>a*n*><^^>*«ijiiiaffli i^ 

[ooi 9] afc\ ia±oS6Jfi^iB-eii. sftgsrax 

P/^-v h*ffll>TL>*^ h^>^7K-h^a hn;u 

i l t u d p Sffl^r >; 7;^ -f Afisistt 5 r t p 

onsiicck yaflmBfi4«xs$««^jf 33S^*«y 
a»3iasicteit*ifaftiaa)*fiswz*jfcLT^ai^ 

at% e cco±i^. /^^K4>aiAa«^(S!)fvaffi3sii7 

a*ni4-by> > h±"C'a)S5SUD:S/)<»T LfcB^lc^it^a 
itl3c}fe-fe'>^ h Ox -f K«t«B^abJ: 5 \z LT 




[0 0 2 0] 

hB(DB«/<** M=»**MiBB«-»a>«»t. B 

%fli3cic£itftSflHieA#(0iii»B*ma>xit£ii 
atiuitf-e*, .s.oj»tt@ttsi-'i**«ni«B«9i-i3 

[Bi3] mi flDSHB©»«i=*5it*/^^ h**«aa» 

[14] «1 fl)Hi6CD^®fcfclt4/^^ h^a^SSP 
[0 51. mi ©B*<©JW»l=i3it6/<*y h*«*&31 




W2 0)SMB(D»ISIwj3lt«/^v h 
/ [0 7] ^2<*HJ6(D^JS/zfcft4^^^ h+««B8S 
[B8] K2<DStlfi©^lBf-S3itS/^^ h*««B31«P 

[B9] *3©**a>»Bi=*5it*/<*y h*««ia« 

[ETOJ B3(DXBa>»Bld3lt4/<^^ h^BAB 
[011] *3 0)StBa)»BlcJ3'lt*/^^ h*B«B 
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